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Abstract 
BACKGROUND: Caesarean section is one of the commonest gynaecological surgeries.  
AIM: Given the importance of pain relief after caesarean section surgery as well as contradictions in the studies 
conducted on intravenous lidocaine analgesic effects, this study aimed to evaluate the effect of adding lidocaine 
to patient-controlled analgesia (PCA) with morphine on pain intensity after caesarean section surgery.  
MATERIAL AND METHODS: In a double-blinded, randomised clinical trial, 80 women who were scheduled for 
caesarean section surgery with spinal anaesthesia at Sari Imam Khomeini Hospital in 2017 were randomly 
assigned into two intervention and control groups. After surgery, all patients were connected to a morphine PCA 
pump. The PCA solution (total volume = 100 ml) in intervention group contained 50 ml of 2% lidocaine and 30 mg 
(3 ml) of morphine in 47 ml normal saline. In the control group, the PCA pump contained 30 mg (3 ml) of 
morphine, and the rest (97 cc) was normal saline. Patients' pain intensity was assessed at 2, 4, 6, 12, 18 and 24 
hours after surgery using a visual analogue scale (VAS). Additionally, their postoperative nausea and vomiting, 
duration of hospitalisation, duration of ileus relapse after surgery, and patients' satisfaction after surgery were 
evaluated. Data were analysed using SPSS version 22 software. 
RESULTS: The mean and standard deviation of pain intensity in all patients at the intervals of 2, 4, 6, 12, 18 and 
24 hours after surgery were 5.91 ± 1.57, 4.97 ± 1.55, 3.84 ± 1.60, 3.54 ± 1.45, 2.56 ± 1.70 and 0.94 ± 1.70, 
respectively. Data analysis revealed that, regardless of the groups, postoperative pain intensity significantly 
decreased (P < 0.0001). However, there were no significant differences between the two groups in terms of mean 
postoperative pain intensity at any time interval (p > 0.05). Also, there was no significant difference between the 
two groups in terms of frequency of receiving the diclofenac suppositories after the surgery (p > 0.05). 
Additionally, there was no statistically significant difference between the two groups in terms of postoperative 
nausea and vomiting, duration of hospitalisation, duration of postoperative ileus relapse and patients' satisfaction 
(p > 0.05). 
CONCLUSION: Based on the results of this study, it seems that adding lidocaine to PCA with morphine, 
compared with morphine PCA alone, do not have a significant effect on reducing the pain intensity after cesarean 
section using spinal anaesthesia. Although, further studies with larger sample size are warranted. 
 
 
 
 
Introduction 
 
Caesarean section is one of the commonest 
gynaecological surgeries. Its prevalence of sectarian 
section is increasing due to various causes, such as 
increased marriage age and socioeconomic status of 
the community; so that 65% of Iranian pregnant 
women underwent cesarean section and about 22.5% 
of all deliveries in the world are performed by 
cesarean section. Thus, cesarean section surgery is 
one of the health priorities of the community [1]. After 
surgery, patients experience pain inevitably at varying 
levels. Following caesarian section surgery, patients 
suffer from acute pain due to a complex physiological 
response to tissue damage, visceral dilatation, and 
uterus contractions [2], [3]. Postoperative pain results 
in undesirable physiological effects, such as the lack 
of discharge of respiratory secretions, ileus, and 
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prolonged bed rest, leading to increased risk of deep 
vein thrombosis and delay in onset of breastfeeding. 
Therefore, finding a way to minimise complications 
and bring the highest pain relief for the patient is one 
of the most important issues after the cesarean 
section surgery [4], [5]. Opioids, especially in their 
injectable forms, are highly used to relieve acute 
postoperative pain, including cesarean section [4], [6]. 
Moreover, pain is a multifactorial phenomenon which 
is not completely controlled merely by opioids. 
Additionally, using opioids is associated with dose-
related complications such as respiratory depression, 
nausea, vomiting, urinary retention, itching, 
drowsiness or ileus [7].  
Thus, it seems reasonable to use compounds 
that can mitigate the pain intensity in the patients 
without causing side effects caused by using opioids. 
Lidocaine is one of the drugs used to relieve pain after 
surgery. When the use of opioids causes insufficient 
pain relief or excessive side effects, the use of 
lidocaine is an appropriate option to control visceral 
and central pains [8]. Various studies have used 
lidocaine for postoperative pain control, which has led 
to the controversial results [9], [10], [11], [12], [13], 
[14]. Also, doing further studies to investigate the 
effects of intravenous lidocaine in controlling acute 
postoperative pain in various surgical procedures 
have been recommended [15]. It has been previously 
confirmed that the excretion of lidocaine in breast milk 
is low and the potential disadvantages caused by child 
breastfeeding of a mother who has received lidocaine 
is negligible [16], [17]. Therefore, considered to the 
abovementioned issues and the importance of pain 
control after cesarean section surgery, as well as the 
contradictions in the literature regarding the effect of 
intravenous lidocaine, as an adjuvant for 
postoperative pain management, this study was 
conducted aiming to evaluate the effect of adding 
lidocaine to patient-controlled analgesia (PCA) with 
morphine on pain intensity after caesarean section 
surgery.  
 
 
Material and Methods 
 
After obtaining approval from the institutional 
Ethics Committee and informed written consent from 
patients, 80 women who were scheduled for 
caesarean section surgery with spinal anaesthesia at 
Sari Imam Khomeini Hospital were included in this 
double-blind, randomised, clinical trial. The study was 
carried out between October and December 2018 and 
registered in the Iranian Registry of Clinical Trials 
Database (IRCT20100713004365N23). 
The inclusion criteria were candidate for non-
emergency cesarean section under the spinal 
anaesthesia, age between 20 and 45 years, American 
Society of Anesthesiologists (ASA) class I, first or 
second pregnancy, lack of sensitivity to lidocaine or 
bupivacaine, no previous intra-abdominal surgery, 
lack of multiple pregnancy, lack of preoperative pain, 
lack of substance abuse and psychotropic drugs uses, 
and body mass index (BMI) less than 40. Exclusion 
criteria were the patient's unwillingness to continue 
studying at any time, midline surgical incision for any 
cause, the occurrence of any unusual complications 
during surgery and lack of willingness to perform 
spinal anaesthesia. Of all patients who evaluated, 80 
patients met the inclusion criteria and randomly 
allocated into two groups using computer-generated 
random numbers. This study was double-blinded 
study, in which the statistician, the project executor 
and the patients were unaware of the assignment of 
patients in the treatment groups, and the data 
collection form was completed by a project executor 
collaborator who was unaware of the study groups. 
Before the surgery, patients' demographic 
characteristics such as age, educational level, weight 
(kg), height (cm), duration of surgery, getting out of 
bed after surgery were also evaluated and recorded. 
Detailed explanations were provided on the way of 
measuring the severity of postoperative pain and 
nausea and vomiting using the Visual Analog Scale 
(VAS) as well as the use of the PCA pump, and the 
necessary training was provided in this regard. Before 
the anaesthetic procedure, a good peripheral vein was 
taken from a non-dominant hand. Thirty minutes 
before the procedure, 7 ml/kg of crystalloid serum was 
given to these patients, and then spinal anaesthesia 
was performed. Patients were placed in the sitting 
position, and spinal punctures were performed in the 
L2-L4 and L4-L5 space using Quinke G25 spinal 
needle and midline approach.  
The PCA pump in the intervention group 
contained 50 ml of lidocaine 2% plus 30 mg of 
morphine (3 ml) and the rest was 47 cc normal saline 
(total volume of the pump was 100 ml). In the control 
group, the PCA pump contained 30 mg of morphine (3 
ml), and the rest (97 cc) was normal saline. The 
pumps were numbered 1 and 2 and were similar in 
terms of volume and appearance, and only the nurse 
who was the project contributor was aware of it, and 
other staffs including surgeon and anesthesiologist 
were not aware of the two groups. After completion of 
anaesthesia and recovery of patients, all patients 
were connected to a morphine PCA pump. The 
settings for the PCA pump were as follows: bolus 
dose of 0.5 cc and 15 minutes of lockout interval and 
background infusion rate of 2 cc/h.  
The primary outcome of this study was the 
postoperative pain intensity that was assessed by a 
nurse using VAS at times of 2, 4, 6, 12, 18, 24 hours 
after surgery when the patient was at the resting 
position. The secondary outcomes were patient 
satisfaction from pain control, postoperative nausea 
and vomiting, duration of patient hospitalisation, and 
the duration of ileus relapse after surgery.  
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Statistical Analysis 
Data were analysed by using SPSS software 
version 22. Frequency and percentage were used to 
show qualitative variables and mean, and the 
standard deviation was used to show the quantitative 
variables. To examine the correlation between 
quantitative variables, the Pearson or Spearman 
coefficients were calculated, and Chi-Square test was 
used to examine the relationship between qualitative 
variables. The P value < 0.05 was considered as 
significant level. 
 
 
Results 
 
A total of 91 consecutive patients were 
screened during the study period. Of these, 8 patients 
did not meet the inclusion criteria, and 3 patients 
declined to participate in the study. The remaining 80 
patients were randomly allocated to two equal-sized 
groups (Figure 1). 
 
Figure 1: Flow chart of the study 
 
The mean age of patients was 29.83 ± 3.65 
years. 92.5% and 100% of the women in the 
intervention and control groups had a diploma degree, 
respectively. A total of 20% of the subjects were a 
candidate for the first cesarean section with spinal 
anaesthesia, 43.8% of whom had 1 child, 33.8% had 
two children, and 2.5% had 3 children (p > 0.05). The 
mean BMI of the subjects was 31.18 ± 3.91 and 30.93 
± 3.24 in the intervention and control groups, 
respectively (p = 0.487). The mean duration of surgery 
in the intervention group was 63.6 ± 10.4 and 65.75 ± 
7.8 minutes in the control group. There was no 
statistically significant difference between the two 
groups in this regard (P = 0.301). The duration of ileus 
relapse was 18.73 ± 3.73 hours in the intervention 
group and 18.87 ± 4.29 hours in the control group, 
which was not statistically significant between the two 
groups (p = 0.868). The mean duration of 
hospitalisation in the control group was slightly higher 
than that in the intervention group, although there was 
no significant difference between the two groups (1.90 
± 0.30 days in the control group and 1.82 ± 0.38 days 
in the intervention group, p = 0.336). The mean and 
standard deviation of the pain intensity of the patients 
in the two groups at the specified intervals of 2, 4, 6, 
12, 18, and 24 hours after the surgery was 5.91 ± 
1.57, 4.97 ± 1.55, 3.84 ± 1.60, 3.54 ± 1.45, 2.56 ± 
1.70 and 0.94 ± 1.70, respectively (Figure 2). The 
trend of the changes was statistically significant (P < 
0.0001). 
 
Figure 2: The mean VAS pain intensity score at specified intervals 
after the surgery in all patients 
 
The mean pain intensity of patients after the 
surgery at specified intervals in both intervention and 
control groups is shown in Table 1 and Figure 1.  
Table 1: The mean VAS pain intensity score at specified 
intervals of 2, 4, 6, 12, 18, and 24 hours after surgery in two 
groups 
Variable 
Intervention 
group 
Control group 
P value 
 
VAS 2 (Pain severity 2 hours after the surgery)  5.75 ± 1.67 6.08 ± 1.47 P = 0.360 
VAS 4 (Pain severity 4 hours after the surgery) 5.07 ± 1.55 4.87 ± 1.55 P = 0.567 
VAS 6 (Pain severity 6 hours after the surgery) 3.93 ± 1.67 3.75 ± 1.54 P = 0.628 
VAS 12 (Pain severity 12 hours after the surgery) 3.60 ± 1.44 3.48 ± 1.48 P = 0.704 
VAS 18 (Pain severity 18 hours after the surgery) 2.65 ± 1.35 2.48 ± 1.21 P = 0.545 
VAS 24 (Pain severity 24 hours after the surgery) 1.85 ± 0.94 1.55 ± 0.94 P = 0.158 
 
As seen, there was no significant difference 
between the two groups in terms of pain intensity at 
the first 24 hours after surgery in any of the studied 
periods. 
 
Figure 3: The mean pain severity based on the VAS criterion at 
specified intervals of 2, 4, 6, 12, 18, and 24 hours after surgery in 
intervention and control groups 
 
The results of the study showed that there 
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was no significant difference between the two groups 
in terms of the frequency of receiving diclofenac 
suppositories after the surgery (Table 2). 
Table 2: The number of frequencies of receiving diclofenac 
suppositories in all of the patients in the intervention and 
control groups 
Frequency of receiving 
diclofenac suppositories 
0 1 2 3 4 P-value 
Intervention group 
7 
(%17.5) 
10 
(%25) 
11 
(%27.5) 
11 
(%27.5) 
1 
(%2.5) P = 
0.756 
Control group 
5 
(%22.5) 
9 
(%22.5) 
16 
(%40) 
9 
(%22.5) 
1 
(%2.5) 
 
In the control group, none of the patients 
reported postoperative nausea and vomiting. In the 
intervention group, only one patient reported nausea 
and vomiting (2.5%), which was resolved after 6 
hours. All patients in both groups had 100% 
satisfaction with cesarean section. 
 
 
Discussion  
 
The results of this study revealed that the pain 
intensity after the cesarean section was significantly 
decreased in both groups before and after 24 hours 
after the surgery, and the severity of postoperative 
pain in all hours in both intervention and control 
groups decreased significantly compared to the first 
hour of pain. In general, the pain severity in the first 6 
hours after surgery in the intervention group was 
lower than that in the control group. However, there 
was no significant difference between the two groups 
in terms of pain intensity at first 24 hours after surgery 
in any of the studied intervals. Choi et al. examined 
the effects of lidocaine infusion on postoperative pain 
intensity after breast surgery. For patients in the 
intervention group, about thirty minutes before the 
incision, lidocaine was injected at a dose of 1.5 mg/kg. 
Then, lidocaine infusion with a dose of 1.5 mg/kg was 
performed up to incision closure. The results showed 
that intravenous lidocaine had no significant effect on 
postoperative pain severity in patients [13]. Also, 
another study in patients undergoing hip arthroplasty 
showed that continuous infusion of low dose lidocaine 
(1.5 mg/kg) compared to placebo, did not affect the 
pain intensity and reducing the opioid consumption 
after surgery [9]. The results of Moslemi et al. on 
patients undergoing gynecologic laparoscopic surgery 
indicate that infusion of lidocaine (1.5 mg/kg) could 
significantly affect postoperative pain reduction [18]. 
Also, it has been shown that adding lidocaine to 
morphine PCA, compared to morphine PCA alone, 
has no significant efficacy in postoperative pain 
reduction after abdominal surgery [19]. The results of 
these studies are consistent with our study. In a study 
conducted by Alebouyeh et al, the effects of adding 
lidocaine to morphine in three groups of lidocaine 1% 
with 10 mg of morphine, 1% lidocaine with 20 mg of 
morphine and the control group with just 20 mg of 
morphine showed that the mean pain intensity 
decreased significantly in the groups in which 
lidocaine was added to morphine [12]. Choi et al., 
evaluate the effects of intravenous lidocaine infusion 
on the duration of the ileus and duration of 
hospitalisation and the severity of postoperative pain. 
The results revealed that the use of lidocaine had a 
significant effect on the narcotic drug consumed, 
intestinal function and duration of hospitalisation [13]. 
Another study showed that the administration of 
lidocaine (bolus dose and then infusion dose) 30 
minutes before surgery for up to 1 hour after surgery 
led a reduction in duration of hospitalisation [20]. Also, 
it has been revealed that infusion of adding lidocaine, 
at a dose of 1.5 mg/kg, to morphine which began 30 
minutes before the surgical incision and continued 
until 1 hour after the completion of the surgery, had 
significant effect on reduction of pain intensity and 
postoperative morphine consumption after major 
abdominal surgery [10]. Yardeni et al. showed a 
significant effect of intravenous lidocaine 
administration before surgery (2 mg/kg), and its 
infusion during surgery (1.5 mg/kg) incision on the 
reduction of pain intensity in patients undergoing 
abdominal hysterectomy [11]. In a study conducted by 
Groudine et al with the aim of evaluating the 
effectiveness of intravenous lidocaine on the function 
of intestinal movements, postoperative pain, duration 
of hospitalization in patients underwent prostatectomy, 
showed that bolus administration of lidocaine (1.5 
mg/kg) and then its infusion (3 mg/min), led to early 
back of intestines function and reduced postoperative 
pain [20]. The results of the mentioned research were 
different from those of our study in terms of comparing 
the pain intensity in adding lidocaine on postoperative 
pain intensity. Khoshrang et al., evaluated the 
effectiveness of 0.25% marcain injection plus 
lidocaine 2% in the surgical site on the severity of pain 
in patients undergoing cesarean section with spinal 
anaesthesia. The results showed that topical injection 
of marcain (0.25%), compared to lidocaine, in the 
cesarean section could decrease pain severity in the 
early hours after surgery and also reduce the need for 
analgesics [21].  
In conclusion, according to the research 
results, it seems that adding lidocaine to PCA 
morphine, compared to morphine PCA alone, did not 
have a significant effect on reducing the postoperative 
pain intensity after cesarean section with spinal 
anaesthesia. 
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